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REMARKS 

Claims 16-34 are currently pending in this application. Claims 16-19, 21- 
26, 30, 32 and 33 have been rejected under 35 U.S.C. § 102(e) as anticipated by 
Diaz et al (U.S. Patent No. 6,512,494), while Claim 20 has been rejected under 35 
U.S.C. § 103(a) as unpatentable over Diaz et al in view of Green (U.S. Patent No. 
4,818,963). In addition, Claims 27-29 have been rejected as unpatentable over 
Diaz et al in view of Varadan et al (U.S. Patent No. 6,525,691) and Claims 31 
and 34 have been rejected as unpatentable over Diaz et al. However, for the 
reasons set forth hereinafter, Applicants respectfully submit that all claims of 
record in this application distinguish over the cited references, whether 
considered separately or in combination. In particular, none of the references 
teaches or suggests a periodic electromagnetic structure which includes an array 
of conducting LC elements in combination with "a frequency-dependent 
dielectric, wherein permittivity and/or permeability of the dielectric varies 
according to the frequency of the radiation incident thereon...." 

The Diaz et al patent discloses a multi-resonant, high-impedance 
electromagnetic surface. Magnetic anisotropic material is used to produce a 
multi-resonant condition. It is important to note in this regard, however, that 
the structure in Diaz et al does not contain a frequency-dependent dielectric, as 
recited in Claim 16. Rather, the anisotropic behavior in Diaz et al is a result of 
the structure of the LC elements themselves, and not of the substrate. This 
point can be confirmed by reference to Figure 7 and Table 2. Specifically, the 

Page 8 of 11 



Serial No. 10/527,748 
Amendment Dated: November 30, 2006 
Reply to Office Action Mailed: May 31, 2006 
Attorney Docket No. 038665.56036US 

anisotropic behavior depends upon the conducting LC elements. That is, the 
omission of these elements would result in a value of zero for the quantity a, 
which in turn results in an isotropic structure. 

By way of contrast, the present invention is based upon the recognition 
that using a different periodic electromagnetic structure comprising an array of 
conducting LC elements in combination with a frequency-dependent dielectric 
provides various advantages as described in the application. In accordance with 
this structure of the invention, the frequency-dependent dielectric material is 
selectively used in combination with the LC elements so that changes in 
permittivity and/or permeability of the dielectric causes the capacitance and/or 
inductance of the LC elements to change. This in turn causes a change in the 
resonant frequency of the structure. Hence, in the invention, the resonant 
frequency of the LC elements can be adjusted by changing the properties of the 
dielectric material. Careful selection of the dielectric material leads to a change 
in permittivity and/or permeability that causes the resonant frequency of the LC 
elements to follow the frequency of the incident radiation. Applicants 
respectfully submit that this feature of the invention is neither taught nor 
suggested in any of the cited references. 

In order to emphasize this feature of the invention, Claim 16 has been 
amended, without changing its scope, to make it clear that the permittivity 
and/or permeability of the dielectric varies according to the frequency of 
radiation incident thereon. 
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The selective use of frequency-dependent dielectric material in 
combination with the LC elements in the periodic electromagnetic structure of 
the invention achieves resonant behavior which can be controlled effectively and 
exhibited over a far wider range of frequencies than is possible with the 
heretofore known structures. A further significant feature of the invention is 
that the periodic electromagnetic structure responds only resonantly at the 
particular frequency at which it is excited by the incident radiation. The 
invention thus clearly differs from the prior art structure such as that of Diaz et 
al, which is specifically designed to provide a multi-resonant response. 

Applicants further respectfully submit that the above feature of the 
invention, which is missing in Diaz et al, is neither taught nor suggested by any 
of the secondary references. The Green patent, for example, has been cited as 
disclosing a ferrite material type in order to reduce the size and cost of an array 
antenna. Varadan, on the other hand, has been cited as disclosing chiral 
conductors for improving a wide band operation and a low-loss characteristic of 
an array antenna. Neither of these references teaches or suggests the concept of 
using frequency-dependent dielectric material in combination with LC elements 
to maintain an electric resonance condition in a structure that is on a scale much 
smaller than the electromagnetic wavelength. Thus, the combination of either 
Green or Varadan et al with Diaz et al would not yield the present invention as 
recited in Claim 16. 
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For completeness, Applicants note that Claim 20 has been amended to 
correct a typographical error (the expression "4EF has been changed to "4E1", 
which is supported by the specification on pages 13 and 14). In addition, a 
typographic error has been corrected on page 9, line 17 of the specification. 

In light of the foregoing remarks, this application should be in condition 
for allowance, and early passage of this case to issue is respectfully requested. If 
there are any questions regarding this amendment or the application in general, 
a telephone call to the undersigned would be appreciated since this should 
expedite the prosecution of the application for all concerned. 

If necessary to effect a timely response, this paper should be considered as 
a petition for an Extension of Time sufficient to effect a timely response, and 
please charge any deficiency in fees or credit any overpayments to Deposit 
Account No. 05-1323 (Docket #038665.56036US). 



Respectfully submitted, 
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